Instructors' publication (IP) is one of the major activity in higher education institutes. Currently, IP faced problem both high prevalence and severity in Ethiopia public universities. Even if the problem is common to both developed and developing countries, about 352 (73.9 %) of the instructors employed by public universities in Ethiopia have been affected by a lack of scholarly publications. Since the outcomes from IP factors are mostly discrete variable; they are often modelled using advanced count regression models. The purpose of this study was to model the appropriate count regression model that efficiently fit the IP data and further to identify the key risk factors contributing significantly to IP in public Universities in Ethiopia. The data were collected between November 2015 through November 2016 from selected thirteen (13) public universities in Ethiopia through both questionnaires and interview. The cross-sectional study design was employed using IP data. A simple random sampling technique was applied to the population of Ethiopia public universities to obtain a sample of 13 universities or 476 individual instructors were selected. The average age of the 476 participants was found to be 30 years with 31(6.5%) Abebe; JSRR, 24(6): 1-12, 2019; Article no.JSRR.51535 2 being females and 445(93.5%) being males. The count outcomes obtained were modelled using count regression models which included Zero-Inflated Negative Binomial (ZINB), Zero-Inflated Poisson (ZIP) and Poisson Hurdle regression models. To compare the performance and the efficiency of the listed count regression models concerning the IP data, the various model selection methods such as the Vuong Statistic (V) and Akaike's Information Criterion (AIC) were used. The ZINB count regression model concerning the values of the Vuong Statistic and AIC was selected as the most appropriate and efficient count regression model for modelling IP data. Based on the ZINB model the variables age, experience, average work-load, association member and motivation to work were statistically significant risk factors contributing to IP in Ethiopia public universities.
INTRODUCTION
Innovation has always had a great impact on economic development. However, it is only recently, (particularly after the late 1950s) that the instrumentality of innovation started to get wide recognition amongst scholars [1] . Understandably, being the most intangible of the factors of production (land, labor, capital), it has remained unaccounted for, by economists for hundreds of years [2] . The transition to the 21 st century, which is widely characterized as the knowledge era, however, has amplified the importance attached to innovation [3] . Being cognizant of its instrumentality, private corporations in the industry are allocating a significant sum of their budget in R & D activities [4] . From the governments part also, a trend of building and revitalizing national innovation capacities is evident globally. Likewise, there is an increasing expectation from Higher education institutions (HEIs) to play their part in fostering innovation in today's knowledge age [5, 6] .
In this token, the sufficiency of the two long-standing objectives of HEIs (teaching and research) has been brought to the spotlight [7] . Creating knowledge for the sake of merely knowing does not suffice anymore. HEIs are expected to apply the knowledge created for solving societal problems and bringing about socio-economic development [8] . At the same time, there is an increasing demand for quality and accountability, among other things [9] . Interestingly enough, such expectations are looming in the face of a declining pattern of government funding; all necessitating entrepreneurial response [5] . According to [10] the survival of university in today's turbulent environment to a great extent depends on their ability to infuse entrepreneurship in their administration, faculty and students [11] . This increasing expectation from universities has also resulted in an increasing number of publications on academic entrepreneurship [12] . According to, [12] , the pool of knowledge on university entrepreneurship can generally be classified in to four broad categories: (i) entrepreneurial research university [13] (ii) productivity of technology transfer offices [14] (iii) new firm creation [15] and (iv) environmental context including networks of innovation [16] .
Instructors publication is a major problem in Ethiopia public universities yet there is passive researchers are very large or little knowledge of methodology to publish a manuscript. Therefore, imposes a considerable burden not only on the individual instructor but also the economy of Ethiopia to reduce poverty and to improve its' economic growth [5] . Based on this gab, the research seeks to determine robust count regression model that efficiently fits publication data and also use to identify the key risk factors contributing to instructors' publication in Ethiopia public universities.
MATERIALS AND METHODS

Data Source
To address the main objectives of the study, a cross-sectional study design was employed using well-structured and unstructured questionnaires with an interview. The data was collected between November 2015 to November 2016 at selected thirteen (13) Ethiopia public universities. A simple random sampling technique was employed to the population at the universities to select a sample of 476 instructors including senior instructors.
Study sample
The data collection was in two parts: A quantitative survey and document check listed. A cross-sectional study design, the data were collected from thirteen (13) Ethiopian public universities (n=476) were selected for the analysis such as: Addis Ababa 31(6.5%), Bahir Dar 35(7.4%), Gondar 53(11.1%), Mekelle 27(5.7%), Adigrat 34(7.1%), Wollo 42 (8.8%), Semera 40(8.4%), Adama 28(5.9%), Jimma 36(7.6%), Medawolabu 34(7.1%), Hawasa 37(7.8%), Arba Minch 38(8.0%) and Haramaya 41(8.6%) universities were included for this study.
Variables in the study
The purpose of this research is to determine an appropriate advanced count regression model suitable for the analysis and to identify the risk factors considering instructors publication in Ethiopia public universities. The dependent or the outcome variable used for this study was instructors' publication in Ethiopia public universities and it is a continuous and a count data. Also, the independent variables were grouped in three parts below in the part-I (Table  1) , part-II (Table 2) , and part-III (Table 3) were presented respectively under the results part.
Statistical data analysis
After data were edited, coded and entered to the statistical software SPSS Version-25.0 and SAS Version-9.4 for further analysis. The instructors' publication was treated as the response variable and the remaining were explanatory variables. Descriptive statistics were presented in three parts. Those are multi-categorical variables, dichotomous factors and continuous variables were analyzed. The histogram also was plotted. Inferential Statistics both variables were used for comparison of counted regression models such as Poisson Hurdle Regression Model and Zeroinflated models were used to fit the best robust model by using maximum likelihood estimation techniques.
Part-I: Out of the total of 476 respondents based on the marital status of instructors who have a married status were 180(37.8%), unmarried status was 293(61.6%) and divorce status was 3(0.6%) presented respectively. Similarly, for others, multi-categorical variables have the same fashion of interpretation as presented the Table 1 .
Part-II: From the total respondents of 476 instructors who have a gender of male 445(93.5%) and the remaining 31(6.5%) were female respondents. Instructors who have an administrative position at the university level 108(22.7%) and the rest who haven't an administrative position at the university level were 368(77.3%). Likewise, other factors have the same fashion of interpretation. Part-III: Off the total 476 respondents instructors who have no publication was the minimum amount, the maximum amount of publication was 48, the average value of publication 1.16 and with a standard deviation of 4.182. In the same fashion for others covariates there minimum, maximum, mean and standard deviation were presented respectively.
Inferential Statistics
Regression Models (RMs)
In RMs, count data such as the number of publication in Ethiopian public universities instructors are better modelled using Zero-Inflated Negative Binomial, Zero-Inflated Poisson and Poisson Hurdle Regression Models since it assumes non-negative values, discrete and often Zero-Inflated. These, regression models employed to model the outcomes of the number of publication of instructors are briefly explained as follows:
(i) Poisson Hurdle Regression Model (PHRM)
Many count data exhibit more zero counts and are also over-dispersed. One type of count regression model that is capable of dealing with both excess zeros and over-dispersion in the PHRM, which was proposed [17] . The Poisson Hurdle count regression model is a two-state model; a binary component to predict zeros and a zero-truncated component such as the Poisson to predict the non-zero counts. The probability density function of the Poisson Hurdle model is given by:
The variance and mean of a PHM according to [17] are given as: 
The parameters   and of the PHM can be estimated using the Maximum Likelihood Estimation and the advantage is that the Zerotruncated component and hurdle component can be maximized separately by the likelihood specification. The likelihood function of the PHM has the general form:
The log-likelihood, by taking the log of the likelihood function and rearranging the terms, gives the following relation:
The log-likelihood cannot all times be expressed as the sum of the log-likelihoods from the two different models because the likelihood function is separable with regards to the parameter vectors .
  and
The mean regression relationship can be expressed as: by a Canonical Link.
(ii) Zero-Inflated Models (ZIM)
Zero-inflated Poisson and Zero-inflated Negative Binomial are Zero-inflated models capable of addressing issues of excess zero counts and over-dispersion [17] . The Zero-inflated models as compared to the Hurdle models also are twostate models that have a count distribution following negative binomial or Poisson and a point mass at zero. The zero counts may come from both the count component and the point mass, indicating the two sources of zero counts. According to [18] 
then the Zero-inflated Poisson has the distribution:
The variance and the mean of i Y according to [18] are given respectively as 
Where the unobserved probability belongs to the point mass component and ) (  is the indicator function. The related mean regression equation is formulated as: by a Canonical Link.
Methods of Parameter Estimation
In estimating the parameters used in the models, the maximum likelihood estimation (MLE) has been considered. It is therefore very necessary to check the significance of the variables included in the models to evaluate the models involved in the study. The regression coefficients estimated have to be statistically significant for a better model. 
Statistical Model Selection
Selection of zero-inflated models over traditional models
The Score, Likelihood ratio test, Wald test just to mention few are available for testing the Zero-Inflated in the model [19] . For easiness in selecting Zero-Inflated Models over their traditional counterparts, the Vuong Statistic will be considered. In defining the Vuong Statistics, we assume ) ( ) ( 
Akaike's information criterion (AIC)
AIC is a measure of the relative quality of a statistical model for a given data [20] . That is, given a collection of models for data, AIC estimates the quality of each model, relative to other models. Hence, AIC provides a means of model selection. For any Statistical model, the AIC value is computed using the relations:
Where L is the maximized value of the likelihood function and K is the number of parameters in the model. The model with the lowest AIC value among the models being compared is said to be the best-fitted model. In other words, the better the model fit, the smaller the AIC. AIC is used when comparing non-nested models fitted by maximum likelihood estimation.
RESULTS
Bar-chart of instructors' publication data showed that the instructors' publication was characterized by many zero-valued observations and additionally positively skewed to the right direction.
Furthermore, the instructors' publication descriptively gave a variance of 17.49 which is much greater than the mean of 1.16 indicating the presence of over-dispersion in the data of Ethiopia public universities.
Even if, the distribution of instructors' publication data reveals that the observed number of zero counts in data were 352 out of 476 (73.9%) respondents indicating the presence of excess zeros. Moreover, it can be affirmed that the instructors' publication contains non-negative integer values. Therefore, analyzed results indicate that the best starting point in analyzing instructors' publication is to use advanced count regression models since the observed counts are non-negative.
The zero-inflated Poisson regression model is capable of dealing with over-dispersion in which the Poisson model cannot handle especially dealing with over-dispersion due to excess zero counts, the model was applied to instructors' publication data at a significant level of α=0.05. The variables in the model which include age, experience, average work-load, association member, motivation, and staff share office were all found to be significant contributing factors to instructors publication with respective to their p-values being less than the level of significance 0.05. 
Fig. 1. Bar-chart for distribution of instructors' publication
Model Evaluation and Comparison
The Vuong test statistic was used to compare the models used in this research since the models are non-nested and was fit the same data. Since many zero-valued models were compared to their traditional counterparts, excess zeros were also tested. AIC was used to compare non-nested models fitted by maximum likelihood to the same data set. The Vuong and AIC test statistics of the various count regression models employed in the study.
To comparing the ZIP and ZINB regression models respectively using the Vuong test statistic, V=9.044266 for ZINB and V=7.834683 for ZIP, shows that ZINB regression models offered a better fit to the instructors' publication data compared to their traditional counterpart regression models with the same data. Evidence of over-dispersion in the instructors' publication data due to excess zero counts as confirmed by the values of the dispersion parameters for ZINB as 6 . 6 2 1 2 respectively. Also, AIC values for all the count regression models involved in the study of which the ZINB had the smallest AIC value indicating that ZINB count regression 
DISCUSSION
The response variable, instructors' publication data were characterized by excess zero counts of about 3 5 2( 73.9%) which is evident by the Vuong test that flavored two-component models as against one component models. The value of the dispersion parameter (6.6212) from ZINB also indicated that there was over-dispersion in the instructors' publication data due to excess zeros in the data. Modelling the instructors' publication data with the various regression models (ZINB, ZIP and Poisson hurdle) showed an agreement with [17] who asserted that ZINB is known to provide robust statistics especially when zero counts are present and in addition to that of ZIP and Poisson Hurdle models. Likewise, there was an agreement with [18] who also found the ZIP model to be better than other models. In this study, based on the ZINB regression model the key factors that contributed significant risk factors for instructors' publication in Ethiopia public universities were age, experience, average work-load, an association member and motivation to work in Ethiopia public universities.
CONCLUSION
In this research, an appropriate model suitable for fitting instructors' publication data was determined.
Advanced composite count regression models such as ZINB, ZIP and the Poisson Hurdle count regression models gave a more suitable fit to the data with overdispersion as a result of the high frequency of zero counts. Based on the AIC and Vuong test statistics, the ZINB was selected as the appropriate and significantly efficient model suitable for fitting instructors' publication data which is characterized with over-dispersion and many zero counts. It was finally found that age in year, experience in a year, average work-load in credit hours, an association member and motivation to work were the significant risk factors contributing to instructors' publication in Ethiopia public universities with 352(73.9%) of excess zero counts in the instructors' publication data.
The researcher therefore recommends, that to publish an article it's better to reduce average work-load is a significant root in Ethiopia public universities. While based on experience and by considering an association membership is better to give a chance to follow the next educational program has a positive effect to create young researcher. To end, creating motivation to work in higher education is crucial to publish an article, for instance, health, family, children education, house and so on problems are mandatory to provide them safely.
